Fig.lA 

Influenza matrix: wild type gene (for comparison) 

agatctaaagatgagtcttctaaccgaggtcgaaacgtacgttctctcta 

tcatcccgtcaggccccctcaaagccgagatcgcacagagacttgaagat 

gtctttgcagggaagaacaccgatcttgaggttctcatggaatggctaaa 

gacaagaccaatcctgtcacctctgactaaggggattttaggatttgtgt 

tcacgctcaccgtgcccagtgagcgaggactgcagcgtagacgctttgtc 

caaaatgcccttaatgggaacggggatccaaataacatggacaaagcagt 

taaactgtataggaagctcaagagggagataacattccatggggccaaag 

aaatctcactcagttattctgctggtgcacttgccagttgtatgggcctc 

atatacaacaggatgggggctgtgaccactgaagtggcatttggcctggt 

atgtgcaacctgtgaacagattgctgactcccagcatcggtctcataggc 

aaatggtgacaacaaccaacccactaatcagacatgagaacagaatggtt 

ttagccagcactacagctaaggctatggagcaaatggctggatcgagtga 

gcaagcagcagaggccatggaggttgctagtcaggctaggcaaatggtgc 

aagcgatgagaaccattgggactcatcctagctccagtgctggtctgaaa 

aatgatcttcttgaaaatttgcaggcctatcagaaacgaatgggggtgca 
gatgcaacggttcaagtgaactag 



Fig. IB 

Influenza matrix: protein sequence 

MSLLTEVETYVLSIIPSGPLKAEIAQRLEDVFAGKNTDLEVLMEWLKTRP 
ILSPLTKGILGFVFTLTVPSERGLQRRRFVQNALNGNGDPNNMDKAVKLY 
RKLKREITFHGAKEISLSYSAGALASCMGLIYNRMGAVTTEVAFGLVCAT 
CEQIADSQHRSHRQMVTTTNPLIRHENRMVLASTTAKAMEQMAGSSEQAA 
EAMEVASQARQMVQAMRTIGTHPSSSAGLKNDLLENLQAYQKRMGVQMQR 



Fig. IC 

Influenza matrix: gene with increased G/C content 

agatctaaagatgagCctGctGaccgaggtGgaGacCtacgtGctGAGCa 
tcatcccCAGCggccccctGaaGgccgagatcgcCcagagGctGgaGgaC 
gtGttCgcCggCaagaacaccgaCctGgaggtGctGatggaGtggctGaa 
gacCagGccCatcctgAGCccCctgacCaagggCatCCTGggCttCgtgt 
tcacCctGaccgtgcccagCgagcgCggCctgcagcgCCGCcgcttCgtG 
caGaaCgccctGaaCggCaacggCgaCccCaaCaacatggacaaGgcCgt 
GaaGctgtaCaggaagctGaagagggagatCacCttccaCggCgccaaGg 
aGatcAGCctGagCtaCAGCgcCggCgcCctGgccagCtgCatgggcctG 
atCtacaacaggatgggCgcCgtgaccacCgaGgtggcCttCggcctggt 
GtgCgcCacctgCgaGcagatCgcCgacAGCcagcaCcgCAGCcaCaggc 
aGatggtgacCacCaccaacccCctGatcagGcaCgagaacagGatggtG 
CTGgccagcacCacCgcCaaggcCatggagcaGatggcCggCAGCaGCga 
gcaGgcCgcCgaggccatggaggtGgcCagCcaggcCaggcaGatggtgc 
aGgcCatgagGaccatCggCacCcaCccCagcAGCagCgcCggCctgaaG 
aaCgaCctGctGgaGaaCCTGcaggcctaCcagaaGcgCatgggCgtgca 
gatgcaGcgCttcaagtgaactagt 



Fig. ID 

Influenza matrix: gene for secreted form (with N-terminal 
signal sequence) with increased G/C content. 

AgatctaaagatgGCCGTCATGGCCCCCCGCACCCTGGTGCTGCTGCTGA 
GCGGCGCCCTGGCCCTGACCCAGACCTGGGCTagCctGctGaccgaggtG 
gaGacCtacgtGctGAGCatcatcccCAGCggccccctGaaGgccgagat 
cgcCcagagGctGgaGgaCgtGttCgcCggCaagaacaccgaCctGgagg 
tGctGatggaGtggctGaagacCagGccCatcctgAGCccCctgacCaag 
ggCatCCTGggCttCgtgttcacCctGaccgtgcccagCgagcgCggCct 
gcagcgCCGCcgcttCgtGcaGaaCgccctGaaCggCaacggCgaCccCa 
aCaacatggacaaGgcCgtGaaGctgtaCaggaagctGaagagggagatC 
acCttccaCggCgccaaGgaGatcAGCctGagCtaCAGCgcCggCgcCct 
GgccagCtgCatgggcctGatCtacaacaggatgggCgcCgtgaccacCg 
aGgtggcCttCggcctggtGtgCgcCacctgCgaGcagatCgcCgacAGC 
cagcaCcgCAGCcaCaggcaGatggtgacCacCaccaacccCctGatcag 
GcaCgagaacagGatggtGCTGgccagcacCacCgcCaaggcCatggagc 
aGatggcCggCAGCaGCgagcaGgcCgcCgaggccatggaggtGgcCagC 
caggcCaggcaGatggtgcaGgcCatgagGaccatCggCacCcaCccCag 
cAGCagCgcCggCctgaaGaaCgaCctGctGgaGaaCCTGcaggcctaCc 
agaaGcgCatgggCgtgcagatgcaGcgCttcaagtgaactagt 




Fig. IE 

Influenza matrix: mRNA with stabilisation sequences 

GCUUGUUCUUUUUGCAGAAGCUCAGAAUAAACGCUCAACUUUGGCagauc 
uaaagaugagucuucuaaccgaggucgaaacguacguucucucuaucauc 
ccgucaggcccccucaaagccgagaucgcacagagacuugaagaugucuu 
ugcagggaagaacaccgaucuugagguucucauggaauggcuaaagacaa 
gaccaauccugucaccucugacuaaggggauuuuaggauuuguguucacg 
cucaccgugcccagugagcgaggacugcagcguagacgcuuuguccaaaa 
ugcccuuaaugggaacggggauccaaauaacauggacaaagcaguuaaac 
uguauaggaagcucaagagggagauaacauuccauggggccaaagaaauc 
ucacucaguuauucugcuggugcacuugccaguuguaugggccucauaua 
caacaggaugggggcugugaccacugaaguggcauuuggccugguaugug 
caaccugugaacagauugcugacucccagcaucggucucauaggcaaaug 
gugacaacaaccaacccacuaaucagacaugagaacagaaugguuuuagc 
cagcacuacagcuaaggcuauggagcaaauggcuggaucgagugagcaag 
cagcagaggccauggagguugcuagucaggcuaggcaaauggugcaagcg 
augagaaccauugggacucauccuagcuccagugcuggucugaaaaauga 
ucuucuugaaaauuugcaggccuaucagaaacgaaugggggugcagaugc 
aacgguucaagugaACUAGUGACUGACUAGCCCGCUGGGCCUCCCAACGG 
GCCCUCCUCCCCUCCUUGCACCAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



Fig. IF 

Influenza matrix: mRNA with increased G/C' content and 
stabilisation sequences 

GCUUGUUCUUUUUGCAGAAGCUCAGAAUAAACGCUCAACUUUGGCagauc 
uaaagaugagCcuGcuGaccgagguGgaGacCuacguGcuGAGCaucauc 
ccCAGCggcccccuGaaGgccgagaucgcCcagagGcuGgaGgaCguGuu 
CgcCggCaagaacaccgaCcuGgagguGcuGauggaGuggcuGaagacCa 
gGccCauccugAGCccCcugacCaagggCauCCUGggCuuCguguucacC 
cuGaccgugcccagCgagcgCggCcugcagcgCCGCcgcuuCguGcaGaa 
CgcccuGaaCggCaacggCgaCccCaaCaacauggacaaGgcCguGaaGc 
uguaCaggaagcuGaagagggagauCacCuuccaCggCgccaaGgaGauc 
AGCcuGagCuaCAGCgcCggCgcCcuGgccagCugCaugggccuGauCua 
caacaggaugggCgcCgugaccacCgaGguggcCuuCggccugguGugCg 
cCaccugCgaGcagauCgcCgacAGCcagcaCcgCAGCcaCaggcaGaug 
gugacCacCaccaacccCcuGaucagGcaCgagaacagGaugguGCUGgc 
cagcacCacCgcCaaggcCauggagcaGauggcCggCAGCaGCgagcaGg 
cCgcCgaggccauggagguGgcCagCcaggcCaggcaGauggugcaGgcC 
augagGaccauCggCacCcaCccCagcAGCagCgcCggCcugaaGaaCga 
CcuGcuGgaGaaCCUGcaggccuaCcagaaGcgCaugggCgugcagaugc 
aGcgCuucaagugaACUAGUGACUGACUAGCCCGCUGGGCCUCCCAACGG 
GCCCUCCUCCCCUCCUUGCACCP*AAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



Fig. IG 

Influenza matrix: mRNA coding for secreted form 
increased G/C content and stabilisation sequences 

GCUaGUUCUUUUUGCAGAAGCUCAGAAUAAACGCUCAACUUUGGCagauc 

uaaagaugGCCGUCAUGGCCCCCCGCACCCUGGUGCUGCUGCUGAGCGGC 

GCCCUGGCCCUGACCCAGACCUGGGCCagCcuGcuGaccgagguGgaGac 

CuacguGcuGAGCaucaucccCAGCggcccccuGaaGgccgagaucgcCc 

agagGcuGgaGgaCguGuuCgcCggCaagaacaccgaCcuGgagguGcuG 

auggaGuggcuGaagacCagGccCauccugAGCccCcugacCaagggCau 

CCUGggCuuCguguucacCcuGaccgugcccagCgagcgCggCcugcagc 

gCCGCcgcuuCguGcaGaaCgcccuGaaCggCaacggCgaCccCaaCaac 

auggacaaGgcCguGaaGcuguaCaggaagcuGaagagggagauCacCuu 

ccaCggCgccaaGgaGaucAGCcuGagCuaCAGCgcCggCgcCcuGgcca 

gCugCaugggccuGauCuacaacaggaugggCgcCgugaccacCgaGgug 

gcCuuCggccugguGugCgcCaccugCgaGcagauCgcCgacAGCcagca 

CcgCAGCcaCaggcaGauggugacCacCaccaacccCcuGaucagGcaCg 

agaacagGaugguGCUGgccagcacCacCgcCaaggcCauggagcaGaug 

gcCggCAGCaGCgagcaGgcCgcCgaggccauggagguGgcCagCcaggc 

CaggcaGauggugcaGgcCaugagGaccauCggCacCcaCccCagcAGCa 

gCgcCggCcugaaGaaCgaCcuGcuGgaGaaCCUGcaggccuaCcagaaG 

cgCaugggCgugcagaugcaGcgCuucaagugaACUAGUGACUGACUAGC 

CCGCUGGGCCUCCCAACGGGCCCUCCUCCCCUCCUUGCACCAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAA 



Fig.2A 

MAGEl: wild type gene {for comparison) 

catcatgtctcttgagcagaggagtctgcactgcaagcctgaggaagccc 

ttgaggcccaacaagaggccctgggcctggtgtgtgtgcaggctgccacc 

tcctcctcctctcctctggtcctgggcaccctggaggaggtgcccactgc 

tgggtcaacagatcctccccagagtcctcagggagcctccgcctttccca 

ctaccatcaacttcactcgacagaggcaacccagtgagggttccagcagc 

cgtgaagaggaggggccaagcacctcttgtatcctggagtccttgttccg 

agcagtaatcactaagaaggtggctgatttggttggttttctgctcctca 

aatatcgagccagggagccagtcacaaaggcagaaatgctggagagtgtc 

atcaaaaattacaagcactgttttcctgagatcttcggcaaagcctctga 

gtccttgcagctggtctttggcattgacgtgaaggaagcagaccccaccg 

gccactcctatgtccttgtcacctgcctaggtctctcctatgatggcctg 

ctgggtgataatcagatcatgcccaagacaggcttcctgataattgtcct 

ggtcatgattgcaatggagggcggccatgctcctgaggaggaaatctggg 

aggagctgagtgtgatggaggtgtatgatgggagggagcacagtgcctat 

ggggagcccaggaagctgctcacccaagatttggtgcaggaaaagtacct 

ggagtaccggcaggtgccggacagtgatcccgcacgctatgagttcctgt 

ggggtccaagggccctcgctgaaaccagctatgtgaaagtccttgagtat 

gtgatcaaggtcagtgcaagagttcgctttttcttcccatccctgcgtga 

agcagctttgagagaggaggaagagggagtctgagcatga 

Fig, 2B 

MAGEl: protein sequence 

SER,LEU,GLU,GLN,ARG,SER,LEU,HIS,CYS,LYS,PRO,GLU,GLU,ALA,LEU,GL 
U,ALA,GLN,GLN,GLU,ALA,LEU,GLY,LEU,VAL,CYS,VAL,GLN,ALA,ALA,THR, 
SER, SER, SER, SER, PRO, LEU, VAL, LEU, GLY, THR, LEU, GLU, GLU, VAL, PRO, TH 
R, ALA, GLY, SER, THR, ASP, PRO, PRO, GLN, SER, PRO, GLN, GLY, ALA, SER, ALA, 
PHE, PRO, THR, THR, ILE, ASN, PHE, THR, ARG, GLN, ARG, GLN, PRO, SER, GLU, GL 
Y, SER, SER, SER, ARG, GLU, GLU, GLU, GLY, PRO, SER, THR, SER, CYS, ILE, LEU, 
GLU,SER,LEU,PHE,ARG,ALA,VAL,ILE,THR,LYS,LYS,VAL,ALA,ASP,LEU,VA 
L,GLY,PHE,LEU,LEU,LEU,LYa,TYR,ARG,ALA,ARG,GLU,PRO,VAL,THR,LYS, 
ALA,GLU,MET,LEU,GLU,SER,VAL,ILE,LYS,ASN,TYR,LYS,HIS,CYS,PHE,PR 
0, GLU, ILE, PHE, GLY, LYS , ALA, SER, GLU, SER, LEU, GLN, LEU, VAL, PHE, GLY, 
ILE,ASP,VAL,LYS,GLU,ALA,ASP,PRO,THR,GLY,HIS,SER, TYR, VAL, LEU, VA 
L, THR, CYS , LEU, GLY, LEU, SER, TYR, ASP, GLY, LEU, LEU, GLY, ASP, ASN , GLN, 

ILE, MET, PRO, LYS, THR, GLY, PHE, LEU, ILE, ILE, VAL, LEU, VAL, MET, ILE, AL 
A, MET, GLU, GLY, GLY, HIS, ALA, PRO, GLU, GLU, GLU, ILE, TRP, GLU, GLU, LEU, 

SER,VAL,MET,GLU,VAL,TYR,ASP>GLY,ARG,GLU,HIS,SER,ALA,TYR,GLY,GL 
U, PRO, ARG, LYS, LEU, LEU, THR, GLN, ASP, LEU, VAL, GLN, GLU, LYS, TYR, LEU, 
GLU, TYR, ARG, GLN, VAL, PRO, ASP, SER, ASP, PRO, ALA, ARG, TYR, GLU, PHE, LE 
U,TRP,GLY,PRO,ARG,ALA,LEU,ALA,GLU,THR,SER,TYR,VAL,LYS,VAL,LEU, 
GLU,TYR,VAL,ILE,LYS,VAL,SER,ALA,ARG,VAL,ARG,PHE,PHE,PHE,PRO,SE 
R, LEU, ARG, GLU, ALA, ALA, LEU, ARG, GLU, GLU, GLU, GLU, GLY, VAL, STP - 
,ALA,STP 



Fig.2C 

MAGEl: mRNA with increased G/C content 



augagccuggagcagcgcagccugcacugcaagccggaggaggcgcuggaggcgcagcagga 
ggcgcugggccuggucugcguccaggcggcgacgagcagcagcagcccgcugguccugggca 
cgcuggaggaggucccgacggcgggcagcacggacccgccgcagagcccgcagggcgcgagc 
gcguucccgacgacgaucaacuucacgcgccagcgccagccgagcgagggcagcagcagccg 
cgaggaggagggcccgagcacgagcugcauccuggagagccuguuccgcgcggucaucacga 
agaaggucgcggaccuggucggcuuccugcugcugaaguaccgcgcgcgcgagccggucacg 
aaggcggagaugcuggagagcgucaucaagaacuacaagcacugcuucccggagaucuucgg 
caaggcgagcgagagccugcagcuggucuucggcaucgacgucaaggaggcggacccgacgg 
gccacagcuacguccuggucacgugccugggccugagcuacgacggccugcugggcgacaac 
cagaucaugccgaagacgggcuuccugaucaucguccuggucaugaucgcgauggaggccgg 
ccacgcgccggaggaggagaucugggaggagcugagcgucauggaggucuacgacggccgcg 
agcacagcgcguacggcgagccgcgcaagcugcugacgcaggaccugguccaggagaaguac 
cuggaguaccgccaggucccggacagcgacccggcgcgcuacgaguuccuguggggcccgcg 
cgcgcuggcggagacgagcuacgucaagguccuggaguacgucaucaaggucagcgcgcgcg 
uccgcuucuucuucccgagccugcgcgaggcggcgcugcgcgaggaggaggagggcgucuga 



Fig. 2D 

MAGEl: mRNA with alternative codon usage 

augagccuggagcagcgcagccugcacugcaagcccgaggaggcccuggaggcccagcagga 
ggcccugggccuggugugcgugcaggccgccaccagcagcagcagcccccuggugcugggca 
cccuggaggaggugcccaccgccggcagcaccgaccccccccagagcccccagggcgccagc 
gccuuccccaccaccaucaacuucacccgccagcgccagcccagcgagggcagcagcagccg 
cgaggaggagggccccagcaccagcugcauccuggagagccuguuccgcgccgugaucacca 
agaagguggccgaccuggugggcuuccugcugcugaaguaccgcgcccgcgagcccgugacc 
aaggccgagaugcuggagagcgugaucaagaacuacaagcacugcuuccccgagaucuucgg 
caaggccagcgagagccugcagcugguguucggcaucgacgugaaggaggccgaccccaccg 
gccacagcuacgugcuggugaccugccugggccugagcuacgacggccugcugggcgacaac 
cagaucaugcccaagaccggcuuccugaucaucgugcuggugaugaucgccauggagggcgg 
ccacgcccccgaggaggagaucugggaggagcugagcgugauggagguguacgacggccgcg 
agcacagcgccuacggcgagccccgcaagcugcugacccaggaccuggugcaggagaaguac 
cuggaguaccgccaggugcccgacagcgaccccgcccgcuacgaguuccuguggggcccccg 
cgcccuggccgagaccagcuacgugaaggugcuggaguacgugaucaaggugagcgcccgcq 
ugcgcuucuucuuccccagccugcgcgaggccgcccugcgcgaggaggaggagggcguguga 



